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Improvements Relating to the Processing of Broadcasting Signals

This invention relates to the processing of broadcasting signals, in

particular those signals which are used for the transmission of

television broadcasts.

Signals can be broadcast in several ways, namely terrestrially, via

satellite and by cable, and although we devised the present invention

for terrestrial broadcasting, it can be applied to the other forms of

broadcasting mentioned above. Indeed, it can be applied to radio

broadcasting.

At least as concerns terrestrial broadcasting, signals which are used

for the broadcasting of TV programmes are allocated a "channel" of

a frequency or narrow range of frequencies over which the

programmes are broadcast, so that different signals for different

channels do not interfere with each other. However, as the number

of channels increases, so the availability of frequencies reduces.

Also, some frequencies are taken up by new forms of equipment,

such as domestic video recorders, video cameras, TV games, cable

and satellite set top boxes etc., hereinafter called "TV appliances".

Specifically, these TV appliances have used what is known in the

United Kingdom as channels 35 to 38 inclusive as the default or

factory pre-set frequency range. Channels 35 to 38 have a frequency

range of 583-614 MHz.

It has recently been announced in the United Kingdom that the new

recently awarded TV station "Channel 5" hereinafter called C5, will

be broadcast on channel 37, 598-606 MHz. Unless steps arc taken,

there may be a problem with interference between the broadcasting

of the new C5 TV programmes on channel 37 and the TV appliances

set to the same or adjacent channel. The potential interference is

caused by:
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1.1 The nature of TV appliances double side band modulation RF

output overlap with the Channel Five signal

1.2 Frequency, accuracy and stability of TV appliance RF output

1.3 Spectral purity of the TV appliance RF output

1.4 Ability of the TV to filter adjacent channel RF frequencies.

This interference was recognised and consequently, a condition of

the award of the new TV station was that the C5 TV company had

the responsibility to deal with the problem. One option open to the

C5 TV company is to re-tune each TV appliance in every home

which will receive the C5 transmission on channel 37. Clearly this is

a massive exercise and will take a long time to complete. Also, if the

re-tuning is not done correctly, there may still be interference. Also,

there may be new forms of interference even if the re-tuning is

carried out correctly. In addition, there is an issue of legal liability

and responsibility for any damage to TV appliances resulting from

work done by the C5 company representatives. The Channel Five

transmission licensee has to provide a free of charge solution to the

TV consumer, and as the TV appliance industry is not intending to

change the present factory pre-set frequency range, the tuning team

may be required for a long period.

Other solutions exist such as providing all consumers with a filter

which they could place in line with their TV aerial thereby removing

the Channel 5 Transmissions before they arc applied to the

consumer's TV appliance. This, however deprives the consumer of

the channel 5 signal, reduces the potential viewing audience and in

turn reduces revenue from advertising.
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The present invention proposes an alternative solution to the above

problem and provides one which is perhaps more convenient and is

less expensive to both the householder (that is the TV appliance

holder/owner) and in the above example, the C5 TV company.

According to the invention there is provided a method of processing

electrical signals to be fed to a receiving apparatus wherein a number

of signals of different frequencies or frequency ranges are processed

so that at least one signal (the unwanted signal(s)) is or are

intercepted and removed temporarily from the other signals, and

when it or they is or arc so removed, the frequency or frequencies

thereof is or are shifted to render the signal(s) more convenient for

receipt by the receiving apparatus, and the shifted frequency signal

or signals is or are summed with the other signals and the summed

signals are fed to a single input of the receiving apparatus.

Also according to the invention there is provided equipment for

processing electrical signals to be fed to a receiving apparatus

wherein a number of signals of different frequencies or frequency

ranges are processed, comprising means for intercepting and

removing at least one signal (the unwanted signal(s) from the other

signals, means for shifting the frequency or frequencies of the

unwanted signal(s) to render such signal(s) more convenient for

receipt by the receiving apparatus, and summing means for summing

the shifted frequency signal or signals with the other signals to

provide summed signals which can be fed to a single input of the

receiving apparatus.

By this means, the interference referred to herein is avoided in a

particularly simple and effective way.

In the previous example given, the said apparatus are TV appliances

and the unwanted signal is one which is broadcast on channel 37.
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The said means for interception preferably is a filter with duplexer

function and inclusive of optional amplification, one side of which

contains a Band Stop Response and the other side of which contains

a Band Pass Response, the responses being centred on the

frequencies of the TV channel or other signal to be shifted. In the

example, the said means is arranged to receive signals in the

frequency range 462 to 860 MHz, and of these, the Band Pass

response allows only signals in the channel 37 range to pass, whilst

the Band Stop response stops only the channel 37 signals from

passing.

The means for shifting is by single or dual frequency conversion.

For single conversion, an oscillator whose frequency can be selected

to be higher (preferred) or lower than the unwanted frequency(s) as

required or convenient. For dual conversion, two oscillators are

required, namely a first to shift the unwanted signal to an

intermediate frequency and a second to shift the unwanted signal

(now at the intermediate frequency) to a frequency as required or

more convenient. The oscillator or second oscillator signal is mixed

with the unwanted frcquency(s) or intermediate frequency(s) and a

selected product signal then summed with the signals from the Band

Stop Response, the output being then fed to the TV appliances.

Filtering of the mixer output is required in the normal manner in

order to select the required output frequency and to reject unwanted

products which might otherwise cause interference themselves with

frequencies of the Band Stop output.

Preferably, the frequency of the or each local oscillator can be

adjusted (tuned) to any of a number of different frequencies, thereby-

providing a range of new frequencies for the original unwanted

frequency.
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In the example, the oscillator frequency may be set lower than

channel 37 by a value so that the selected mixer output product

shifts the channel 37 signal to channel 69.

In the example, the device can be inserted in the TV appliance aerial

cable quite simply and quickly. In effect, the C5 channel 37 signal is

intercepted, and then shifted to another frequency, before being

transmitted to the TV appliances, and interference with the TV

appliances by channel 37 signals is conveniently avoided. Put simply,

the conversion can be achieved simply by the connection of a unit

including a filter with duplcxcr function, mixcr(s) and an

oscillator(s), housed in a suitable case for example of plastic, and

incorporating either mains supply, plug and lead to mains supply

interface, and connectable to the aerial socket box of the domestic

dwelling in which it is to be used.

Specific examples are given herein but it is to be understood that the

invention has general application to any broadcast signal that

requires to be shifted away from its original received frequency.

The specific examples are now given with reference to the

accompanying diagrammatic drawings, wherein;-

Fig. 1 shows how the device of the invention is installed in a

domestic dwelling which receives terrestrial TV signals.

Fig. 2 and 3 are diagrams showing how signals are shifted in

accordance with the embodiment of the invention;

Fig. 4 indicates the components of one form of frequency shifter;

Fig. 4A shows similar to Fig. 4, another form of frequency shifter;

and
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Fig. 5 shows one structural form of the shifter device of Fig 4 or 4A.

Referring to the drawings, in Fig. 1, a domestic aerial is indicated by

the numeral 10 and it is connected to a coaxial cable 12 in

conventional manner. The cable 12 normally passes directly to the

TV or TV appliance (VCR etc.), but in accordance with the

invention, it passes to a channel shifter device 14, and a second

coaxial cable 16 passes directly from the device 14 to the TV or TV

appliance. All incoming signals therefore pass through the device 14.

The purpose of the device 14 is as explained herein to shift the

frequency, in this example, of the C5 TV signals which are on

channel 37 (598 to 606 MHz). Figs. 2 and 3 shows this effect and

these show the C5 signal position 18 before and after passing

through the device 14. In Fig. 2 the C5 signal 18 is shown at the

channel 37 frequency range indicated above, whilst in Fig. 3 it is

indicated that the C5 signal has moved to a higher frequency as at 20

(it can be moved to a lower frequency) to avoid the interference as

described herein.

This is achieved by the device 14 of which the components of one

embodiment are indicated in Fig. 4 whilst the components of

another embodiment are shown in Fig. 4A.

The device of Fig. 4 includes a filter 24 with duplexer function and

inclusive of optional amplification, which receives the input after

amplification from the cable 12. The signals of C5 only are passed

through the Band Pass (BPF) response side of the filter 24 as at 26

and the remaining signals are passed through the Band Stop (BSF)

response side of the filter 24 as at 28. The signal at 26 is mixed in

mixer 29 with the output signal from an oscillator 30 (LO) of the

device 14, and the resulting product signal filtered using Band Pass
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filter 31 also included in the device 14. The output signal(s) of 31

are then summed in a summer 33 with all of the output signals 28

from the Band Stop response side of the filter 24, and the resultant

signals are then outputted to the TV appliances on cable 16. As

stated herein, the oscillator 30 can be set (tuned) by, mechanical

means or by electrical means, to shift the signal 18 up or down to

any appropriate unused channel, but a specific C5 shifting

arrangement example is given below.

EXAMPLE Channel 5 shifting

BPF Response 598-606 MHz

BSF Response 598-606 MHz

LO Frequency 200-256 MHz Output higher

1068-1132 MHz Output lower

With these frequencies, the C5 signal is cither shifted to 798-862

MHz (channel 62-69 frequencies) or 462-534 MHz (channel 21-28

frequencies).

As to the arrangement of Fig. 4A in which the same reference

numerals have been used to denote parts already described, this

device is essentially similar to Fig. 4, except that the frequency

shifting is done in two stages, and so there are two mixers 29A, 29B,

and two local oscillators 30A, 30B, arranged to opposite sides of the

band pass filter 31. The device operates as will be understood in that

the unwanted channel frequency(s) are shifted in the mixer 29A

firstly to an intermediate frequency(s) and the signal is passed

through the filter 31, and then the intermediate frequency(s) are

again shifted to the new required or convenient channel

frequency(s).
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Finally, Fig. 5 shows one example of how the device can be

configured. In this example, the device comprises a plastic case 40

having an integral mains plug 42 so that it can be directly plugged

into the local supply and it also has two coaxial cable sockets, of

which one is an input 44 and the other is an output 46.

To connect the device could not be simpler, in that the installer

simply plugs in the device to a mains socket, unplugs the existing

coaxial cable from the TV, inserts it in the input socket 44 and then

connects an additional coaxial cable (conveniently supplied with the

device) from the output socket 46 to the TV aerial connection.

Obviously, this is an installation which could be carried out readily

by the householder and no skilled installer would be required. The

devices could therefore be supplied through the post. The

convenience of installation compared with the intended method

involving re-tuning is considerable.

In another example, the plug for the mains is separated from the

device by a length of cable for instances where the nearest power

point is not sufficiently close to the TV aerial.
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CLAIMS

1. A method of processing electrical signals to be fed to a receiving

apparatus wherein a number of signals of different frequencies or

frequency ranges are processed so that at least one signal (the

unwanted signal(s)) is or are intercepted and removed temporarily

from the other signals, and when it or they is or are so removed, the

frequency or frequencies thereof is or are shifted to render the

signal(s) more convenient for receipt by the receiving apparatus, and

the shifted frequency signal or signals is or are summed with the

other signals and the summed signals arc fed to a single input of the

receiving apparatus.

2. Equipment for processing electrical signals to be fed to a

receiving apparatus wherein a number of signals of different

frequencies or frequency ranges arc processed, comprising means for

intercepting and removing at least one signal (the unwanted

signal(s)) from the other signals, means for shifting the frequency or

frequencies of the unwanted signal(s) to render such signal(s) more

convenient for receipt by the receiving apparatus, and summing

means for summing the shifted frequency signal or signals with the

other signals to provide summed signals which can be fed to a single

input of the receiving apparatus.

3. Equipment according to Claim 2, wherein the said apparatus is a

TV appliance and the unwanted signal is one which is broadcast on

channel 35 or 37.

4. Equipment according to Claim 2 or 3 wherein said means is a

filter having a duplexer function, one side of which contains a Band

Stop response and the other side of which contains a Band Pass

response, the responses being centred on the frequencies of the TV
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channel or other signal to be shifted.

5. Equipment according to Claim 4, wherein the said means is

arranged to receive signals in the frequency range 470 to 860 MHz,

and of these, the Band Pass response allows only signals in the

channel 35 or 37 range to pass, whilst the Band Stop response stops

only the channel 35 or 37 signals from passing.

6. Equipment according to Claim 5, wherein the means for shifting

is one or more oscillators whose frequency can be selected to be

higher (preferred) or lower than the unwanted frequency(s) as

required or convenient and the oscillator signal is mixed with the

unwanted frequency(s) and a selected product signal then summed

with the signals from the Band Stop response.

7. Equipment according to Claim 6, including a filter connected to

the output of the mixer.

8. Equipment according to any of Claims 2 to 7 wherein the

equipment comprises a plug means for connection to the mains, an

input for connection to a TV appliance and an input for a television

aerial.

9. Equipment for processing electrical signals substantially as

hereinbefore described with reference to the accompanying

drawings.
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